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Abstract. The measurement of K∗(892)0 resonance production via its
K+pi− decay mode in inelastic p+p collisions at beam momenta 40–
158 GeV/c (
√
sNN=8.8–17.3 GeV) is presented. The data were recorded
by the NA61/SHINE hadron spectrometer at the CERN Super Pro-
ton Synchrotron. The analysis of K∗(892)0 was done with the template
method. The results include the double differential spectra d2n/(dydpT ),
d2n/(mT dmT dy) as well as dn/dy spectra.
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1 Introduction
The study of short-lifetime resonances are unique tools to understand the less
known aspects of high energy collisions, especially its time evolution. The mea-
surement of K∗(892)0 meson production may help to distinguish between two
possible scenarios for the fireball freeze-out: the sudden and the gradual one [1].
The ratio of K∗(892)0 to charged kaon production may allow to determine the
time between chemical and kinetic freeze-outs [1,2].
The transverse mass spectra and yields of K∗(892)0 mesons are also impor-
tant inputs for Blast-Wave models and Hadron Resonance Gas models. More-
over, resonance spectra and yields provide an important reference for tuning
Monte Carlo string-hadronic models.
In this paper we report measurements of K∗(892)0 resonance production
via its K+pi− decay mode in inelastic p+p collisions at beam momenta 40–
158 GeV/c (
√
sNN = 8.8–17.3 GeV). The data were recorded by the NA61/SHINE
hadron spectrometer [3] at the CERN SPS. The template fitting method was
used to extract the K∗(892)0 signal. This analysis method is also known as the
cocktail fit method and was used by many other experiments such as ALICE,
ATLAS, CDF, and CMS.
2 Methodology
The K∗(892)0 analysis was done for p+p interactions based on data sets recorded
in years 2009, 2010 and 2011 which contained about 5.26 x 106 (beam momentum
40 GeV/c), 4.78 x 106 (beam momentum 80 GeV/c) and 56.65 x 106 (beam
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momentum 158 GeV/c) good-quality collisions of the proton beam with a 20
cm long liquid hydrogen target. The NA61/SHINE calibration, track and vertex
reconstruction procedures and simulations are discussed in Refs. [4,5,6].
The template method was used to extract raw K∗(892)0 signals. In this
method the background is described as a sum of two components: mixed events
and Monte Carlo generated templates which describe the contribution of K+pi−
pairs coming from sources other than the K∗(892)0. For the studied resonance in
the small p+p system, the template method was found to be much more effective
in estimating the background than the standard procedure relying on mixed
events only. More information about the methodology is available in Ref. [7].
3 Results
Figure 1 presents the mid-rapidity transverse mass spectra of K∗(892)0 mesons
produced in inelastic p+p collisions at 40, 80, and 158 GeV/c. The rapidity
spectra obtained by integrating and extrapolating the transverse momentum
distributions are shown in Fig. 2.
The mean multiplicities of K∗(892)0 mesons in full phase-space (158 GeV/c)
or in 0 < pT < 1.5 GeV/c (40 and 80 GeV/c) were obtained from summing
the measured points and adding the contribution from a Gaussian fit in the
unmeasured region (lines in Fig. 2). For 158 GeV/c the point with y < 0 was
calculated only to check the symmetry of the rapidity distribution and was not
included in the procedure of mean multiplicity determination. The numerical
values of the mean multiplicities of K∗(892)0 mesons are presented in Table 1.
√
sNN NA61/SHINE preliminary NA49 [8]
8.8 0.0285 ± 0.0031 ± 0.0046 -
12.3 0.0381 ± 0.0054 ± 0.0037 -
17.3 0.0806 ± 0.0006 ± 0.0026 0.0741 ± 0.0015 ± 0.0067
Table 1. Mean multiplicities of K∗(892)0 mesons produced in inelastic p+p collisions
at 40, 80, and 158 GeV/c from NA61/SHINE, as well as from NA49 [8] at 158 GeV/c.
The first uncertainty is statistical and the second is systematic.
4 Comparison with Hadron Resonance Gas Model
The new K∗(892)0 results of NA61/SHINE were compared with predictions of
the statistical Hadron Resonance Gas model [9,10] in Canonical (CE) and Grand
Canonical (GCE) formulations (Fig. 3). At 158 GeV/c the GCE model provides
a very good description of K∗(892)0 production in the small p+p system. The
CE model also agrees provided that the φ meson is excluded from the fits. More
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comparisons of the 158 GeV/c measurements with Hadron Resonance Gas model
predictions of other authors can be found in Refs. [7,11].
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Fig. 1. Preliminary results on mid-rapidity transverse mass spectra ofK∗(892)0 mesons
produced in inelastic p+p collisions at 40, 80, and 158 GeV/c.
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Fig. 2. Preliminary results on rapidity spectra of K∗(892)0 mesons produced in inelas-
tic p+p collisions at 40, 80, and 158 GeV/c. For 40 and 80 GeV/c the results were
obtained in a wide transverse momentum range (0 < pT < 1.5 GeV/c), whereas for
158 GeV/c pT -extrapolated and integrated (0 < pT < ∞) results are shown.
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Fig. 3. Preliminary results on mean multiplicities of K∗(892)0 mesons produced in p+p
collisions compared to Hadron Gas Model predictions [9,10]. Statistical and systematic
uncertainties of 〈K∗(892)0〉 were added in quadrature.
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